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SOHIO ALASKA PETROLEUM COMPANY
3111 -C' STREET 

ANCHORAGE. ALASKA

TELEPHONE (907) 276-51 11

MAIL: POUCH 6-612 
ANCHORAGE, ALASKA 99502

September 9, 1983 
cc: #71,330

SEP 12 RECOf
Mr. Michael Johnston
Chief, Permits Compliance Branch
U. S. Environmental Protection Agency, Region X
1200 Sixth Avenue
Seattle, Washington 98101

Subject; Air Emissions Compliance Testing and 
Start up Operations Notice for 
Prudhoe Bay, Alaska Oil Field Facilities.

Dear Michael Johnston;

Sohio Alaska Petroleum Company has new facilities that will begin 
operation in 1983 in the Prudhoe Bay Oil Field. This letter is to review 
those facilities that will be starting up and then confirm and summarize 
telephone conversations made with your office relating to the PSD 
compliance testing program in 1983 for the Prudhoe Bay Unit.

The facilities that will begin operation in 1983 are the interim gas lift, 
produced water injection, and low pressure separation facilities. The 
interim gas lift facility, which includes one 4900 HP Ruston turbine, is 
located at GC-3. This facility was permitted under Permit No. PSD-X79-05 
by the air emissions source exchange effective September 25, 1981. It 
began start up operations in January 1983. The new produced water 
injection and low pressure separation facilities in Prudhoe Bay are 
permitted under Permit No. PSD-X80-09. The produced water injection 
facilities will include two 7770 HP (Sulzer) turbines, which initially 
were scheduled to begin start up operations in 1983. However, due to 
delays these facilities will not start up until 1984. The low pressure 
separation facilities included four 35,000 HP (G.E.) turbines, two 16.8 MM 
(Zurn) Btu/hr and three 33.5 MM Btu/hr (Cleaver/Brooks) heaters. Two of 
these 35,000 HP turbines and the two 16.8 MM Btu/hr heaters will begin 
operation in November, 1983 at GC-2. The 16.8 MM Btu/hr heaters, located 
at GC-2, began operation in June of this year.

The PSD permits for these Prudhoe Bay facilities allow for an alternative 
compliance testing plan for the gas turbines rather than stack testing 
each of the turbines. Previously, Wayne Grother and I discussed an 
alternative test plan that included testing three turbines. These are a
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4900 HP Ruston turbine located at GC-3; a 35,000 HP G.E. turbine located 
at GC-2; and a 7,770 HP Suzler turbine located at GC-3. However, there 
have been logistics problems and delays in start up operations of these 
turbines and we would like to modify our original plan. The turbine test 
to be done in 1983 would include one 4900 HP Ruston turbine located at 
Flow Station 3. This test would take place on September 23, 1983. 
Testing of the 35,000 HP G.E. turbine at GC-2 and the 7,770 HP Suzler 
would take place next year in 1984. As I discussed previously in this 
letter both of these turbines riavi- had start up delays and will not be 
starting up until November of this year. Under this plan one of each type 
and size of turbine would be tested, however some of the tests would not 
take place this year.

The heater testing would include testing one of each type of heater as 
stipulated in condition 6a of the PSD permit. One of the three 33.5 MM 
Btu/hr Cleaver/Brooks heater that is part of the low pressure separation 
facilities would be tested September 22, 1983 the same week that the 
Ruston turbine is tested. However the 16.5 MM Btu/hr Zurn heater that is 
part of the low pressure separation facilities would not be tested until 
next year, since it will only begin start up operations in November, 1983.

Attached is the source test plan from for the Prudhoe Bay Unit prepared by 
Chemecology, our contractor, for the air emission tests. As was agreed 
the plan uses a modified Method 20 (Method BAAPCD ST/13A) instead of the 
Method 7 for heaters and Method 20 for the turbines stipulated in the 
permits.

The testing of the turbine and heater in the source test plan will precede 
as scheduled. I hope that the delayed testing plan will meet with your 
approval and look forward to your hearing from you. Should you have any 
questions, please contact me (907) 564-4137.

Sincerely,

Lyn^Billington 
Eny^onmental Enginee
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cc; vMrT Wayne Grother-EPA, Seattle
Mr. Stan Hungerford-ADEC, Juneau 
Mr. Ron Kreizenbeck-EPA, Juneau 
Mr. Doug Lowery-ADEC, Fairbanks 
Mr. Robert Poss-EPA, Seattle



CHEMECOLOGY CORPORATION
18823 Porterville Hwy., Bakersfield, CA 93308 • (805) 399-9335 
Mailing Address: P.O. Box 1193, Bakersfield, CA 93302

SOURCE TEST PLAN

Client: Sohio Alaska Petroleum Company 
Mail Pouch 6-162 
Anchorage, Alaska 99502

Attention: Lynn Billington 
(907) 276-5111

Test Location: Bay Unit

Contractor: Chemecology Corporation 
Post Office Box 1193 , 
Bakersfield, CA 93304

Attention: Leslie A. Johnson 
(805) 399-9335

SOHIO ANCHORAOt 
CNViRONMCH'f
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Purpose:

Testing:

To determine NOx compliance with permit conditions established 
by EPA Region X (Permit No. PS0-X80-09)

September 22 & 23, 1983

Sampling Equipment 
and Procedure:

A Monitor Labs 8430 NO/NOx Analyzer and a Taylor 0A025 Oxygen 
Analyzer will be used to measure gaseous emissions.
(Attachment 1)'. Volume flows will be measured by EPA Method 2
and 4.
BAAPCO ST/13A procedure will be used in place of Method 7 and 
20. (Attachment 2).



Etuission Point Information:
1) Rouston Turbine - located at FS #3 (Att|chment 3) 

Diameter: 4 feet Area: 12.56 ft
Disturbance: 7 diameters downstream 

3 diameters upstream

Traverse points: 20 Total

Point # 
1 
2
3
4
5
6
7
8 
9

10

Inches from Edge 
T72 
3.9 
7.0 

10.9 
16.4 
31.6 
37.1
41.0
44.1 
46.8

2) Heater (Cleaver Brooks) located at GC #2
2Diameter: " 3 feet Area: 7.1 ft

Disturbance: 4 diameters downstream
4 diameters upstream

Traverse points: 24 Total

(Drawings not 
available)

Point # 
1 
2
3
4
5
6
7
8 
9

10
11
12

Inches from Edge 
0.8 
2.4
4.3
6.4 
9.0

12.8
23.2 
27.0
29.6
31.7 
33.6
35.2



Process Information:
All units are fired on natural gas. During the compliance 
testing a fuel sample will be extracted and analyzed in the 
clients laboratory. A copy of the results, along with fuel 
rates (when available) will be included in the final report. 
(Attachment 5).

Data Sheets & Quality Control:
Copies of our field data sheet is attached. (Attachment 6). 
Also attached are copies of our equipment calibration data. 
(Attachment 7). If, for any reason, the referenced equipment 
is replaced new calibration data will be provided on site.



Attachment 1

CONSTANT MONITORING

REF: Bay Area APMD, Manual of Procedures, San Francisco, CA, Methods ST-5, 
ST-6, ST-13A, ST-II4, ST-19A, January, 1982 

State of California, Air Resources Board, Draft Stationarv Source 
Test Methods, Method 1-100, June, 1979

METHOD SDMHAJY:

A representative sample of duct ?es was extacted through a orobe, filter, 
condenser and sample line by a pump. The sample vas then pumped into a 
sampling manifold for distribution to one or more sample analyzers. The 
analyzers output a continuous analog recording of the concentrations of the 
analyzed gases in the samnle. All analyzers vere calibrated with EPA Protocol 
gases (traceable to National Bureau of Standards SRMs) or with recently 
analyzed p-ases (analysis by EPA Reference Methods).

SAMPLING SYSTEM:
A Fyrex glass or stainless steel probe with a Pyrex wool or glass fibre mat 
filter was positioned in the duct. The end of the orobe was located at a 
point of average duct flow and average pollutant concentrations. The probe^ 
was connected with a short (about 2 feet) Teflon line to a sample conditioning 
train. The conditioning train included three glass knockout traps connected 
in series with Teflon lines and immersed in an ice bath. Thd train was 
connected with a Teflon line (i inch o.d.) to the pneumatic delivery system 
which was housed in the monitoring van.

P.NEUMATIC DELIVERY SYSTEM:
The Teflon sample line delivered sasrolegas into a small glass knockout trao, 
then through an in-line Ralston filter and a Hoke four-way selector valve to 
the Teflon-ilned diaphragm sample pump (see accompanying diagram). The flow 
rate of the sacple gas was regulated with main and bypass-flow needle valves 
and was read on the main flow meter (typical setting lOBCFH). A 10 PSI 
pressure-relief valve kept the entire system pressure at a safe level. The 
manifold pressure was regulated, with an exhaust needle valve end w’as read 
on the pressure ga'uge (typical setting 1 PSI). The sample in the manifold 
was delivered through needle valves and flow meters to the various anaxyzers.

LE.a.E CRECE PROCEDURE:
The sampling system vas checked for leaks by plugging the end of the probe.
The exhaust needle valve vas closed and the entire sample flow vas directed 
through one analyzer flow meter (range 0-1.0 SCFH). The bvpass valve was 
closed until the vacuum gauge shewed at least 15 inches He vacu'um. The leak 
rate vas observed at the analyzer flow meter (maxinrum allowable 2% of total 
sample flow). The system was*checked for leaks before and after sampling.



Attachment 1

CONSTANT MONITORING

CALIBR.ATION PROCEDURE:

Each analyzer was calibrated before and after each sample rim. The Hoke 
four-way selector valve was used to direct the flow of the various calibration 
gases into the sample manifold. Each analyzer was calibrated with a zero 
gas (typically, ambient air or zero grade Nitrogen) and with a span ras 
(typical span gas concentration 60 to 9Q percent of analyzer full scale and/or 
similar to expected sample concentration). All zero and span checks were 
recorded and noted on the recorder strip charts.

STRIP CHART DATA REDUCTION:
The analog recordings were averaged over time periods as shown on the data 
pages' (typically 5 minutes, 15 minutes or 30 minutes). The data for each 
averaging period was digitized and recorded as average percent of full scale. 
These sample readings were then compared with the zero and span gas readings 
for calculation of the average concentration for each averaging period.
Any drift-^of the zero and span readings from the beginning to the end of a 

sampling period was corrected by calculating apparent zero and span readln«»’S 
for the midpoint of each averaging period. The sample average concentrations 
were then calculated from the sample readings and the apparent zero and span 
readings.
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Instrument Data- Reduction

Ref: State of California, Air Resources Board, Draft Stationary Source
Test Methods, Method 1-100, June 1979

Definitions:
initial zero reading {% full scale) 

initial span reading {% full scale) 

final zero reading (%full scale) 

final span reading full scale) 

total # of intervals 

identifier for ith interval
zero drift {% full scale)
span drift (% full scale)

. ppm or % pollutant at 100% full scale 
calculated zero at mid-point of ii^ interval (% full scale)
calculated span at mid-point of ilil interval (% full scale)
average pollutant reading for iiil interval (% full scale) 

drift corrected pollutant reading for illl interval (ppm or %) 
span gas value (ppm or %)

Zo
50 

Zf 
Sf 
n
i
aZ
AS
Range
Zi
51

Ci
SGV

Equations:
AZ

AS
Zi
Si
Ci

Zf -
Sf - 

Zo +
^0

i * 

i *
(Zf - Zo)/(n + 1) 
(Sf - So)/(n + 1) 

(Ri - Zi)/(Si - Zi)*SGV
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CONSTANT MONITOR

Pneumatic System
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Attachment 1

CONST/.K'T waNITORI.wq

A.mY2£RS:

Kosltor Lsbs 8^30 ?»ltrcfen Oxides /jelyaer

The Koiiitcr Ubs cheiiluE.iriescent erslyzer Is used to ceesure certs 
per iiiilllon dry vc'use of Kitrcf:en Oxides In the se^ple pes. Tee 
arelyzer nees-ures the ccDceLtratlon of KCb: by coevertine KOx to NO 
aiid then ressuriiig the light emitted by the reaction of NO vith 
ozone.
The SEJiple gas is drevn into the enelyzer by a vacuum pump vhich 
partially evacuates the reaction chamber. The sample flovs through a 
N02-to-N0 converterl/ for NOx analysis or cay byT^ss the converter 
for NO analysis. The sarple then flovs through a temperature 
controlled critical orifice Into the partially eyacueted reaction 
chamber.

/mblent air is also dravn into the aralyzer as an ozone carrier. The 
air flovs through a desiccant cartridge for drying, then through an • 
ozone generator which converts some of the oxygen in the air to ozone. 
The czoneted air then flovs through a temperature-controlled critical 
orifice into the reaction chamber.

The sample pas and the ozoneted air are mixed in the reaction chamber, 
where the folloving reaction takes place:

NO 4 03 -----i N02 4 02 + hW

Tne intensity of the chemlluminesceLce is proportior-al to the concen
tration of NO in the reaction chamber. The light emitted by this 
chemiluminescent reaction shines through a vindov in the chamber onto 
a photomultiplier tube (PMT). A spinninglight chopper wheel between 
the reaction chamber and the FKT allows the P.HT outp'Ut with no light 
to be compared electronically vith the PHT output with llrht. The 
signal is processed electronically and output for recording of the 
concentration of .NO (or NQx if the converter is used).

1/ Either of two typies of converter may be used-a 300®C Hclybdenum- 
catalyst converter or a 900®C stainless steel convert.er.
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COKSTANT MONITORING

r
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ANAXYZERS;
Tavlor Sei^Qgex OA250 or OA^SO Oxyren Analyzer •

The Taylor parasairiietic aralyzer Is used to measure the percent dry

property. The dmnb-bell tberefpre rotates to a ^
repellent force end the torque-resistance of the suspension are in

equilibrium.
The sejsnle ras flovs Into a sample cell which encases the d^b-bell. 
Se paraei^etUm of My oiyeen In the smoU «s
sity of tie field and therefore alters the noeltlon of tie dj®i-be..l.
A s-all mirror at the center of the dusb-bell reflects a be^ o. 
light onto twin photocells (see schematic diagram . The outout or 
the o^otocells Is amplified and fed bach to a coll erornid the dwb- 
^ell ’fee current Squired to keep the d^omb-bell at the zero Position 
iri direct measure of the magnetic force and is therefore a measure 

of the oxygen content of the sample gas.

1.Taylor Servorr.ex Oxysan Cell 
— Schematic using Munday's 

principles Fg. 2. Taylor Servome* OryBen 
Analyser — Schematic
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BAAPCD Source Test Procedure «T-13A 

OXIDES -of 'nitrogen; -continuous^sampling

1. Applicability
1.1 This method is used to quantify emissions of oxides 

of nitrogen.
1.2 The EPA has granted alternate status (to EPA Method 

7) for this method.

2. Principle

2.1 A gas sample is extracted continuously from the 
sampling point and conditioned to remove water and 
particulate matter. Nitric oxide (NO) emissions are 
determined by passing a small portion of the sample , 
through a chemiluminescent analyzer. The chemilumi
nescent process -is based on...the flight-qiven-^ff
when nitric oxide and ozone reaot. Nitrogen dioxide 
laOj) concentrations are determined by passing- the 
sample through a catalyst which reduces the NO2 to 
NO. the total oxides of nitrogen concentration 
(NO2 + NO) is then determined by chemiluminescence.

Range and Sensitivity

3.1 The minimum and maximum measurable concentrations of 
NOx depends on the specific chemiluminescent 
analyzer.

3.2 The minimum sensitivity of the analyzer shall be +2% 

of full scale.

4. Interferences

4.1 If the molybdenum catalyst is used, compounds con
taining nitrogen (other than ammonia) may cause 
interference.

5. Apparatus
5.1 Oxides of nitrogen analyzer. Use ^ Thermo Electron 

Corp. Model 10A analyzer or its equivalent*
5.2 Chart recorder. The recorder monitors and records 

the continuous output from the analyzer.
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5.3

5.4

Sample conditioning, zero air, and span gas system. 
The assembly of this system is shown in Figure 1. 
The sample conditioning system provides a dry, par
ticulate free gas flow to the instrument. The zero 
air system provides clean dry atmospheric air for 
instrument calibration. The span gas system provides 
a known concentration of NO for use in calibr?ting 
the analyzer. Except as specified, all materials 
which come' in contact with either the sample or 
span gas must be constructed of Teflon or stainless 
steet.
Sample probe. Use a borosilicate glass tube' of
sufficient length to traverse the stack being tested. 
If the stack temperature exceeds 425C (800 P), use
a quartz probew
Condensers. Use modified Greenberg-Smith impingers 
with the impaction plates removed and the inlet tube 
shortened to a length of 10 cm (4 inches.}. Or 
equivalent.
Cooling system. Immerse the impingers in an ice 
bath during the test.
Particulate filter. Use a Balston type 95 holder 
with a grade B filter, or equivalent, in the sample 

system.
Pumps. Use leak-free. Teflon-lined, diaphragm pumps 
in the sample and zero air systems. The pumps must 
have a capacity of at least 40 liters/min (1.5 cfm).

Back-pressure regulator. Use a back-pressure regu
lator to maintain the sample and zero gas sample 
pressures to the Instrument at five.psig.

5.10 Gas scrubber. Use a bed of silica gel, Ascarite (or 
soda-lime), and charcoal to remove moisture, carbon 
dioxide, and hydrocarbons from the zero air system.

5.11 Span gas. Use a high-pressure cylinder containing a 
known concentration of NO in air. The span gas con
centration must be in the same range as the source 
being tested.

5.5

5.6

5.7

5.8

5.9
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Attachment 2 
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Pre-Test Procedures 

6.1 Warm-up the instrument according to manufacturer's 
instructions.

6.2 Assemble the sampling system and analyzer as shown 
in Figures 1 and 2.

6.3 Leak-test the sampling system by starting the pump, 
plugoing the probe, and determining that the pressure 
to the analyzer falls to zero. Other leak-tests are 
acceptable subject to the approval of the Source 
Test Section.

6.4 Introduce zero air into the analyzer ^nd zero- the 
instrument according to manufacturer's instructions.

6.5 Introduce’ span* gas into "the'analyzef 'ahfl calibrate 
the instrument "^accord ing to manufacturer's 
instructions.

6.6 Conduct a preliminary concentration traverse to de
termine if stratification of the stack gases exists, 
ijf the NOx concentration at any point differs froit 
the average concentration by more than 10%, traverse 
the stack during the test. If not, sample at any 
tingle point.

6.7 Set up the chart recorder according to manufacturer's 

instructions.

Sampling

7.1 Sample at continuous operations for a period of 
thirty minutes for each test run. Sample at batch 
operations for thirty minutes or 90% of the batch 
process time, whichever is less.

7.2 Introduce sample gas into the'analyzer at the same 
flow rate used to calibrate the analyzer.

7.3 Maintain ice in the cooling system throughout the 

test.
7.4 Calibrate the analyzer before and after each test 

run. Record each step of the process clearly on the 
chart recording.

7.5 Conduct three test runs.'
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8. Auxiliary Tests
8 1 Oxygen concentration. Determine the oxygen concen

tration simultaneously with each NO^ run in accordance 
withEPA Method 3, or equivalent test method.

9. Calculations
9.1 Determine the time-averaged concentration of NO on a 

dry basis for each run from the chart recording.

9.2 Concentration of nitrogen oxides corrected to 3% 

oxygeni

ll:ll
where: Cno,3%

CnOx 

C02 

17.95

Total concentration of NO^ on a 
dry basis at 3% O2
Total concentration of NO^ (from 
9.1)
Concentration of oxygen on a dry 
basis (from 8.1)

Ambient O2 less 3%

10. Reporting
The data and information shown in Summary of Source Test 
Results shall be reported.
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Attachment 2

Calibration Gases

There are two types of calibration gases necessary to perforin 
a compliance test; a system^.calibration- ^as --<SCS) and an 
instrument calibration'gas ilCG)-.

The ICG span concentration must-be selected to be within 1i3 
to 2.0 times the applicable emission standard. ,The SCG must 
be selected to be within 50% - to 150% of. the ICG span 
concentration.

I. System Calibration Gases (SCG)

(a) The SCG-does-not have-to be ilBS-traceable, or have 
its contents analyzed (an inexpensive gas can be 
used).

II. Instrument Calibration Gases (ICG)

(a) The ICG shall be certified 
manufacturer to be either:

in writing the

(1) A National Bureau of Standards, Standard Refer
ence Material (Primary Standard), or

(2) Analyzed according to the procedures outlined 
in the document entitled; "Traceability Pro
tocol for Establishing True Concentrations of 
Gases Used for Calibration and Audits of Con
tinuous Source Emission Monitors" (Protocol 
No. 1) (See Attachment 4).

(b) A photocopy of the manufacturer *'s'certification ^f 
analysis roust be included in the source test report, 
and be available for inspection during the .test.

Calibration Procedures 

I. System Calibration Procedures

The system calibration must be performed before and after rthe 
compliance testing each day. System calibration gas shall 
be used. The sampling equipment shall be operated according 
to manufacturer's recorrjriendat ions. All gas conditioning sys
tems used during the test shall be in place, and operational, 
during the system calibration.
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Procedure (see Figure 1)

(1)

(2)

.introduce the system calibration gas (SCG) at the 
instrument, or instrument manifold.

Record the results. (Ceinst)
stop the flow of SCG, and allow the sample line to 

purge itself.
(4) Introduce the SCG at the probe.

(5) Record the results. (C^Frobe)

(6) Stop the flow of SCG at the probe. 

Calculations 

(1)
calculate the percent difference between the two 

above values as follows;

. (Ceinst) - (CeProbe! }C ^PO 
" (ClTnst)

(2) If the, percent difference is within 5%, testitig 

can^proceed.

‘^rnt^sS5n\i%e°pVaVennt¥rJwo" Consecutive tests 

are within 5%.

II. Instrument Calibration Procedures
see specific test method. (ST-13A and/or ST-19A)

III. Reporting Requirement
The following information shall be supplied in the.test 

report:
a The results of the system calibration tests.

c. The most-recent Instrument.calibration-curve and/or.

linearity check.
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I Attachment #4

Drawings for GC #2 Heater are not available at this time.
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Attachment 5

Fuel Analysis

ARCO ALASKA. INC. 
PRUDHOE BAY CENTRAL LABORATORY 

ANALYSIS REPORT

12 AUG 1$>82
LAB» D22288 ARCHIVE# G48A88IZA

LOCATION,
CCP\FFCU

SAMPLE MONTH. DAY.
e 10

SAMPLE DESCRIPTION 
TURBINE FUEL-FL»EL 

TEMP, SAMPL PS 10, 
57 218

REQUESTOR, •
{aT^huyler :•

CODE, COMPANY. TYPE 
4 ARCO G

HOUR. SAMPLE POINT DESC.
1442 DOWNSTREAM OF FILTERS

GAS HEADER 
LINE PSIG, 

218

-COMPRESSOR #1813 
METER#

PROPERTY VALUE

NITROGEN .39 MOL X
#METHANE 74.6 MOL X
CARBON DIOXIDE 12.55 MOL X
METHANE 6.78 MOL X
PROPANE 3.41 MOL X
ISO-BUTANE .46 MOL X
N-BUTANE . 1.13 MOL X
ISO-PENTANE .21 MOL X
N-PENTANE ‘ .27 MOL X
C6+ (CALC) .21 MOL X
C6+ (MEAS) ♦♦
HYDROGEN SULFIDE 8 PPM

CROSS (DRY BASIS) 1040 BTU/CF
NET (IDEAL GAS) 941.7 BTU/CF
GROSS (SATURATED) 1021.9 BTU/CF
SP GRAVITY (C^ALC. ) .78
SP GRAVITY (MEAS. ) .782

PRESENT

COMMENTSI

COMPLETED BY. iTllO.C—r.........

REVIEWED BY».v!i3l4^..............

CCP OPERATION SUPERVISOR 
CCP SUPERVISOR 
CCP FACILITY ENGINEER 
FIRE t, SAFETY - CARMICAL

D.OLSEN/E.COLLINS 
J.HEISEL. AFA 202 
J.CROTH/J.SCHUYLER 
LAB FILE



Attachment 6

Instrument Data

Company_

Unit

Date

Test Run

Time
Uncorrec ted Dri'ft Corrected

%0z %C02 NOx
ppm

S02
ppm

CO
ppm

C
VJ

o
, %C0z NOx

ppm
SO2
ppm

CO
ppm

'
•

Average

Calibration %0? %C0z NOx ppm SO2 ppm CO ppm 1

initial zero (Zq)
1
i

initial span (So)
final zero (Zf)
Final span (Sf)
Zero drift (aZ)
Span drift (AS)
Span Gas Value (SGV)
Full scale range
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PITOT TUBE IDENTIFICATION NUMBER

PITOT TUBE TYPE _________

CALIBRATED BY

<=?'zz:

DATE CpA CpB 
2

.7?.

A SIDE CALIBRATION

RUN ST() (S) ^P (S) DEV.

1 . VO f C*-/O ,7)13 . DO /

2 sVO ,LYd ,00/

3 .110 .ooz.
^PA AVG. «C0/

<;tanDARD DEVIATION OF AVG. DEV. ■=(Must be <.0^)---------------------------------

• •

B SIDE CALIBRATION

RUN STD (S) (S) DEV.

1 .Ito 5

2
,6/0 : QOX.

3 .78 6 • ^*/oby

j-
-'-'.awi li -- - ,00/:

'Pa ” ^P 6 ^ 

CALCULATIONS:
i3

Up
IONS:

AVERAGE DEVIATION

COL (Must be <.€1)

f I Cf (S) - *^P (A or B)| t.e <X1)-

DEVIATION (DEV.) » Cp - Tp gj

'P (S) 'P (STD) V STD (STD) J ®-”

!
••
■|

*5



^ ^JclSGS Scott Environmental Technology, Inc.

PLUMSTEADVILLE, PA. 18949 PHONE: 21 5—766-8861 TWX: 510-665-9344 Date Shipped.
6/16/83

CHEMECOLOGY 
ATTN: I£DIE JOHNSON
P.O. BOX -193 
BAKERSFIELD, CA 93302

Our Project No; 319T1^_,

Your P.O. No: -----

Page ^ of J:

CERTIFICATE OF ANALYSIS - EPA PROTOCOL GASES*
(Concentrations are in mole % or ppm)

■cat,)|1i78
nprtifipH Arnirar.v % NRS Traceable Analysis Dates; First 6/6/83 6/15/83

COMPONENTS
CERTIFIED

CONC
EXPIRATION

DATE
ANALYTICAL

PRINCIPLE

PRIMARY
STANDARD
NBS/SRM's

REPLICATE
CONCENTRATIONS

FIRST SECOND

NITRIC OXIDE 310.6 ppm 12/llf/83 CHEMILUMINESCENCE I6R6, 16R7 310.3 ppm 310.9 ppm

SULFUR DIOXIDE L2.5U ppm 12/15/83 ELECTROCHEMICAL 169 R. 169 U L2.5 S D-nm L? . S? pprn

NITROGEN BALANCE

rulinrier Number Certified Accuracv % NBS Traceable Analysis Dates: First. Last

COMPONENTS
CERTIFIED

CONC
EXPIRATION

DATE
ANALYTICAL

PRINCIPLE

PRIMARY
STANDARD
NBS/SRM's

REPLICATE 
CONCENTRATIONS 

FIRST SECOND

’We hereby cerb^fy the cylinder gas has been analyzed according to EPA Protocol No:

Analyst Approved By
PENROSE HALLOWELL, JR. JltAJiFelS E NEVTT.T,

The only lUbilUy oi this Company for gat which fails to comply with this analysis shall be replaccnvenT tiioeoi bV IhrCilmpiny without extra cost.

CERTIFIED REFERENCE MATERIALS ■ EPA PROTOCOL GASES ■ ACUBLEND® ■ CALIBRATION & SPECIALTY GAS MIXTURES
PURE GASES* ACCESSORY PRODUCTS ■ CUSTOM ANALYTICAL SERVICES

TROY. MICHIGAN / SAN BERNARDINO, CALIFORNIA

iiinTtfi I n\j -.



Scott Environmental Technology, Inc.

• r\uvs»lAIJVlLLE, PA. 18949 

OtrXKCOI/X3Y
poutkrville

WICr.ll.TriKLD, CA 93308 

ATT! t LESLIE JOHNSON

PHONE: 215-766-8861 TWX: 510-665-9344 Date Shipped.
8-U-83

Our Project No: 

Your P.O. No: _

321116 

3811+

Page

CERTIFICATE OF ANALYSIS - EPA PROTOCOL GASES* 
(Concentrations are in mole % or ppm)

+->
ca;

o

CAL-7232
. Certified Accuracy % NBS Traceable Analysis Dales: First

components
CERTIFIED

CONC
EXPIRATION

DATE
ANALYTICAL

PRINCIPLE

PRIMARY
STANDARD
NBS/SRM's

DIOXIDE 48.80 ppm 2/3/84 ELECTRO-CHEMICAL 1694, 1693

nlTRIC OXIDE 92.35 ppm 2/3/84 CHEMILUMINESCENCE 1683. 1684

NITROGEN BALANCE

Cvliitder Numltpr

<•

Certified Accuracy % NBS Traceable Analysis Dates: First.

COMPONENTS
CERTIFIED

CONC
EXPIRATION

DATE
ANALYTICAL

PRINCIPLE

PRIMARY
STANDARD
NBS/SRM's

'We hciehy cei^y the cylinder gas has been analy/^ ^cording to EPA Protocol No:

Analyst [f ________________ Approved By

PENROSE HALLOWELL, JR.

U/14/83 Last.
8/3/83

REPLICATE 
CONCENTRATIONS 

FIRST SECOND

48.80 ppm 

92.34 ppm

48.80 ppm 
92,36 ppm

Last.

REPLICATE 
CONCENTRATIONS 

first SECOND

FRTmcxsTrrfnsvrLL
Thi only lljblliiy ol lhi» Compiny tot gjs which lalli to comply with Ihli inalytlt thill bo ropliccmcnt Ihoroot by Iho Compiny without oxtri colt.

CERTIFIED REFERENCE MATERIALS ■ EPA PROTOCOL GASES ■ ACUBLEND® ■ CALIBRATION & SPECIALTY GAS MIXTURES
PURE GASES ■ ACCESSORY PRODUCTS ■ CUSTOM ANALYTICAL SERVICES 

. TROY. MICHIGAN / SAN BERNARDINO. CALIFORNIA




